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1. Executive Summary

Nanotechnology haslreadyprovided many different medicakolutions both for therapeutics and
diagnostics Nanoedelivery of drugs, forexample, has and will provideew products to address
unmet medical needs in cancer and other diseases. In addition, manyfeatwes, such as new
imaging agents or smart materials will be prerequisites for implementation of personalised
medicine.

The introduction ofnanotechnologks into medical applicationgquiresnanomedicine stakeholders

to understand and apply the process of open innovation, which is essential for translation to the
clinic. The best option to successfully implement the open innovation mod&uiropeconsists in
establishing a supply chaprovidingnanomedcine products compatible with industrial processes
andstrategies.

The creation of this new supply chaimuires amajor change in thinking of all stakeholders and the
empowering of an organisan to actively manage the translation effectiveness of its members
(academics and SMHEs)help revitalise industry in Europe.

Key tasks of this organisation will be the-gptof:

1 ATranslation Advisoroardwith experienced industrial expertsyho will apply horizontal
innovation filters on R&D proposals from academics and SMEgléxt, guide and push
forwardthe besttranslatableconceptstowards funding and clinical proof of concept.

1 Newinfrastructuressupporting the translation of nanomeézhlmaterials

a EuropearNanoCharacterisation Laboratory

a European Pilot linloer GMP manufacturingf batches forclinical trias;

a European network of preclinical centres of excellence

a European coordination of nanomedicine effort with clinmajarisations

O O O o

The ETPN has a track record a®atral communication platform and think tank for academia, SMEs
and industry and knows how they can interact together to translate scientific inventions into
healthcare products. Based on thisique Europearexperiencethe ETPN offers to collaborate with
healthcare industry organisationand the Eropean Commissionto disass and implement the
concepton:

How nanotechnology can be managed and translated from a Key Enabling
Technology (KET) into new and innovative medical products to help patients.
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2. Introduction: Nanomedicine in Horizon 2020

Nanomedicinealso defined as the usa nanotechnologies in medicinenderpinsa strong research
and emerging industriahealthcaresector in Europe. Bsed on excellent academic researamnd
innovative SMEsnanomedcine will actively contributeto the three pillars of the Framework
Programme Horizon 2020, which are respectivelgustrial Leadership, Excellence in Scierad
Societal Challenges

HEALTH \

nanomedicine

EUROPEAN TECHNOLOGY PLATFORM

R

Contribution of ETRanomedicine to the Horizon 2020 pillars

This White Papebutlines how excellentturopeanscience and research in Nanotechnology can be
managedand translated from a Key Enabling Technology (KET) into new and innovative medical
products to be developed fdhe benefit of the European economy and patients.

Based on its experience as well asiowlepth analysis of the existing value chaihe European
Technology Platform on Nanomedicine (ETPN) identified several challergeaddresgd:

9 Sgnificantly improve the dialog and management tbe interactions between different
academic disciplines, different industries (pharmaceuticaldiced devices and diagnostics),
clinical organisations and regulatory agencies such as EMA to help struchee
development of nanomedicine and to provide channels for early stage clinical proof of
concept

1 Qeate and sustain a continuous R&D supply chain from inventions coming from
knowledgeable SMEs or academic reseatiohs acting as innovation drivers to kge
industryfor commerciaisation,

1 Set-up integrated infrastructuresto that will actively assist SMEs and academia to
commercialise their innovatiorthus helping to keegghe economic benefisin Europe

1 Provide advisory, educational, financial chanrfelsearly stage clinical proof of concept

T BSGGSN) aSt SO0 LINBOftAYyAOlIf LINRP2SOGa | OO2NRAY 3
needsand guide thentowards early clinical trials (up to phase I+ &#bm Bench to Bed

1 Hllin the pipeline withinovative medical products enabled by nanotechnologies
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1 Set up dedicated funding instruments for discovery projects and innovative SMEs to keep
excellence in research and development

The European Technology Platfoon Nanomedicine (ETPN) has identifig@se challengesand is

able and willing to tacklehem under Horizon 2020the next EU Framework Program for Research
and Innovation It has a track record of networking research organisations, SMEs, and industries
leading to comprehensiv&rategic Reseach Agendas, widely used by public funding agenciés
addition, its members have developed and published conédptsstructural changes necessary to
improve translation of innovations artd keep productiorand jobs in Europe

Based on this experience, the ETPN will cooperate with health care industry organisatimimgto
together EU, national and private resources to create an SME based supply chain for innovative
ground breaking therapeutics and diagnostics. It will focusmamotechnology based medicine and
regenerative medicine, movinguebpeanSMESs to a position where their knowledge of development
competes with the best in the US and Far East. This strengthening of the nanomedicine supply chain
will support nanomedicinennovation andkeep high tech jobs in Europ@r the benefit both of the
European economy and patients.

Regenerative

Therapeutics Diagnostics .
P 9 Medicine

[ Academia nanomedicine

Contrilution of ETMNanomedicine to the Health application areas

'ETPN 2006 Strategic Research AgeNdapmedicine: Nanotechnology for Health
Joint European Commission / ETPN Expert Report Ba@#jmaps in Nanomedicine Towards 2020
2ETPN Opinion paper (June 2010)

9¢tbQa O2yiNRGdziAZ2Y (2 GKS 9dNBLIS Hnwn CEFIEAKALI LYAGAL GA @GS

ETPN White Paper to the Hizon 2020 (2011)
Documents available onww.etp-nanomedicine.eu/public/pressocuments/publications/etprpublications
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3. Innovationin Healthneeds Effective Translation
The current White Paper aims at giving concrete concepts and recommendations for the
implementation of research and innovation priorities defined in the EBRHAtegic Research and
Innovation AgendaSRIA) in the particular cotext of the European Framework Programme for
Research and Innovation Horizon 2080KS RSOl Af SR 9¢t bQa QGAaAZ2Y
effective translation of nanotechnologies for medical applications are depicted iSRtA

3.1  Nanotechnology, a Keignabling Technolog

Nanotechnologyis one of thesix Key Enabling Technologies (BBhat has asignificantimpact on
many different medical developments in tlieree main areas: Therapeutics, Diagnostics/Imaging
and Regenerative Medicine. Accordinglye timapping ofhanotechnology research in these areas to
diseases is at the heart of thdefinition of Strategic ResearcPriorities in hanomedicine.All
therapeuticareas will potentily benefit from nanomedicine.He matrix shown below highlights
some applications where nanotechnology has already a tangible and substantial impact in the
treatment, diagnosis or imaging ebme major disease®ased on such topics specific priorities can

be identified jointly by industry and the EC, to be filleddedicatedcalls for proposals.

Challenges

Cardio
Vascular
Diseases

Neuro
Degenerative
Diseases

Diabetes

Therapeutics

Almplantable devices (nano
surface modification)

ATargeted drug delivery into
plaques

A Semi invasive nanodevices for
drug delivery (for Parkinson)
ANanoformulations for crossing

the BBB

Alnsulin measurement and
delivery by nano enabled
devices

ANew nandformulations for
targeting agents to tumours
ARFheatable Nanoparticles for

thermal therapy
Almplantable devices for

Diagnostics / Imaging Regenerative Medicine

Alntelligentbioactive materials

A Stem cell mobilisation and
homing at site of injury

ANanoparticles for theranostic
approaches

A Site specific delivery of neurc
active molecules

Alntelligent biomaterials
controllingCNSegeneration

Almage guided implantation of
advanced neurostimulators

AEncapsulation and monitoring
of labelled islet transplants

AWhole body imaging of fat
distribution with
nanoparticles

Almplanted noninvasive
continuous glucose
monitoring

AFunctionalization of 2D and
3D materials for time and
spatial release of biochemica
factors for artificial pancreas

ANanoparticle tracers and
contrast agents for diagnosis
(Magnetic Particle Imaging)

AComposite nano particles for AFunctionalised nanoparticles
monitoring of therapy for targetedin vivo activation

Lalieer localised delivery of drugs AMinimal invasive endoscope.  of hematopoietic stem cell
ANew therapeutic tools with catheter for diagnostics and production
physical mode of action therapy
AMonitoring of therapeutic ANanostructured surfaces for
efficacy biosensors

Inflammation

A Soft nanomaterials for bone
regeneration, Rheumathoid
I NIKNAGAE | yR
ABacterial free nanomaterials to
avoid infection by implanted
materials

A3D Nanomaterials for stem
cell immobilisation at site of
injury

ANovel implant materials and
surfaces to prevent implant
infections

Almaging of nanoparticle
labelled white cells

3 ETP Nanomedicine Strategic Research and Innovation Agenda 2020¢ to be released on the ETPN website
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functionalised surfaces, scaffolds andnanoparticles for new and advanced diagnostic and
therapeutic treatmentssuch as intelligent nanocarriers, multifunctional contrast agents and-high
throughput systemsThe nano scale brings to materials and molecular assembliesedit physical

and chemical properties, thustroducingnew features for therapeutic or diagnostic applications.

Tissue Engineerindor examplewill highly benefit from future nanomedical technologissch as
seltassembled and sefepairing soft nan¥F G SNA I fa FyR (KS af2FRAyYy3IE
chemicals such as growth factors, drugs or biolodicasthey havethe potential for instance to
overcome the lack of migration of cells into preformed scaffold networks with novel concepts of
synthetc matrix polymers (hydrogels) enabling in situ crosslinking in the presence of viable cells. A
stronger focus will also be set on the development of surgically connectable vascularised matrices,
representing a basic requirement for the implantation of Ergimension tissuengineered
constructs.

Another example arenulti-functional nanoparticles combining imaging and drug carrier features
which will revolutionise the early diagnosis of diseases and their therapy. Cancer, for example, as a
major cause of death needs new therapeutic approaches, which target the disease and avoid drug
resistance. Targeted nanodelivery of drugsand nano therapeutie represent today a high
proportion of drugO2 Y LI yoktBlidin the US and thereforéhe most advancedarea of
nanomedicine They willprovide new approaches to address such unmet medical needs in cancer
and other diseases. In addition, many n&eatures will be crucial prerequisites for implementation

of personalised medicine and therapy or evezatment of chronic diseases.

3.2 Introducing Innovation to the Nanomedicine Research Agenda

The $ategic ResearchAgenda (SRAsHefined by the Nanomedicineommunity and in particular

the ETP Nanomedicine over the last decade were mainly based on technology push and clinical
demand. The R&D projects implemented under these research prioritie&P6 and FPhave
successfully delivered a lot of new nanomedisibut few productson the market In consequence

the next level of the strategic development of the ETPN is to emphasise the introduction of
GLYY2@F0GA2y¢ AyG2 GKS ! 3SyRI o0& WReDIWmB@hedca GKS
applications. This ia Grand Challenge that has been at the core of the ETP since its forrmation

2004

Innovation applied to Nanomedicin®r examplemeansenablingpersonalised medicine through
stratification of patients by nanbased diagnostic tests (companion tests for instance) or imaging
agents,whichis a new and different approach to current medical practice. Another exaiapte
combination of a diagnostic tests and a therapy within one type of nanopattiae makingsome
clinical protocols simplerHowever, for such innovatisnto reach the patient, close and well
informed interactiors between all actors in the nanomedicine research and development chain
(academic, industrialpublic and private partnejsare mandatory, includingspecial structurego

4 Biologicalencompass peptides, proteins, nucleic acids
® 49 nanomedicine relatedrojects have been funded under th& Framework Programme for Research and Technological
Development with an estimated EC contributiomofi 1 aA2® ¢ @Al bat

8

2020m 0

z

u K



Contribution ofNanomedicine to Horizon 2020

actively manage communication and collaboration between all stakeholders, including regulatory
bodies to effectively translate and commercialise ideas.

In paralleland in order to maximise European resources, synergy emgperation with existing
initiatives such as EuroNanoMed, national nanomedicine platfoamd societiesthe European
Technology PlatformsNanoFutures, Photonics'21 and EP@$S well as with industrial federations

in the pharmaceutical and/or imagirsgctorsshould also bédurther investigated A specifiadialogue
should be conducted witthe European Infrastructure on Translational Medicine (EATRIS), which is
deemed to support later clinical developmen@oncerted actions should be defined wEHATRIS in
order to provide a seamless translational support to innovative nanotechnologies beyond the area of
actions covered in the present document.

Preclinical
development

Early clinical
development

Preclinical and

.

facturi Clinical
manufacturing Ph1, lla
validation
| Academia j
TRL 4 TRL6 TRL 7

l—){_ Pharma/Diag Industry }—l

I—){ End—usersy

* PoC = Proof of Concept

Nanomedicine value chain, stakeholders and interfagédsfocus on translation

3.3 Innovation needs Effective Translatio

The ETP Nanomedicine has since its inception defined its role as providing an industrial perspective
on the application of nanotechnology to human healthcare. Whilst societal need has been the
primary driver for healthcare progs, it is not sufficient without any mechanism to select and fund
translatable projects from the inevitably undevelopable majority. The ETPN has already reacted to
this translation failure with various papérighlighting the crucial issue$iealthcare esearch
without any knowledge of the development pathways is hugely wasteful. Translation -kmow

® ETPN Opinion paper (Juk@10)
ETPN White Paper to the Horizon 2020 (2011)

9¢t bQa

O2y GNRoOdziaA2y (2 GKS 9dzNB LIS

HAaHun CElF3JAKALI LYAGALF GA G

Documents available onww.etp-nanomedicine.eu/public/presslocuments/publications/etprpublicatiors
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reduces the options and focuses on the real barriers, helping stakeholders and if anything increases
the innovation challenge.

Much has changed in the last decade in healthcare companies, with the resufitthahaceutical
companiedor example are moving to a glob@pen Innovatiomodel, with a reduction in their own
research capacities, especially in Europe. They have foweidrévenues under pressure and their
pipeline of new products unable to provide the income to support the headcount without a loss of
jobs. Most large pharmaceutical companiesvenow radically changed and embracedlicencing

and Open Innovation (Olpttry to reduce risks, to lower costs and to raise innovation standards
hyS O2yaSljdsSy0S 2% (KA& Y20S Aa (GKS Odzi Ay wsg
investment in business development with the aim of technology scouting afideimcing from
academia or SMEs. This global strategy aims to recognise novel putative products or concepts, from
SMEs and academiggherever they originate in the world. arge companies are now focusing their
business on late clinical validation, regulatory approval amwrldwide distribution.The advantage

for largepharmaceutical companiess well as for diagnostic and imaging companies is that it does
not require early investment of resources, just the use of the knowledge of what makes a good
potential marketable ppduct. However, this Ol concept will ordycceed in Europef projects from

the emerging healthcare supply chain of SMEs (asgth@cademics) are developable.

An ideal scenario would consist the setup of a competitive supply chain dhnovative SMEs

testing the initial clinical proof of concept of new nanomedicines (up to phase | or lla) and if
successful, transferring their proof-concept projects to large companiggich probably remain

the only financially and technically capable organisationsriog themonto the globalmarket. Such

a system is in operation in the US and has underpinned the development of biologicals, which has

been the fastest growing sector for new drugs over the last two decades. The difficulty of such a
change in ideas angrocesses in Europe is the fact that a change in academia is compounded by the

lack of exposure t@pen Innovatioh RS & 'y R GKS &iNBy 3 éreeflof ot OF RS Y A
researdg.

The European academic system trains students well for a careeademia; however it does not
train for careers in innovative healthcare. It currently lacks the translational knowledge and this
Europeanweakness in developmemnowledgeinevitably feeds into the entrepreneurial industrial
sector. Historically large corapies haveetrained their new staff for translation; such trained staff
doesnot often existcurrentlyin SMEs.

To overcome this situatioim nanomedicineit will be necessarto:

Inform academia and SMEs about the rules and principles of translatEsesdrch

Introduce course elements on translation/innovation in undergraduate courses in Europe
Increase visibility of selecte8MEs with translatable produdis large companies

Involve large companies or industrial experts in the evaluation, seleetiwhtutoring of
translational projects under development in SMEs and academia, with perhaps an option to
invest resource as an inducement. Only genuinely translational projects shedlchded if
described as such.

=A =4 =4 =4

Industrial inputswill be crucial for the success of thedustrial Leadershipillar of the Horizon 2020
Framework Programmen ordernot to waste Eropeanpublic funding and to maximise its leverage

10
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effect, it is important that together with the tgategic ResearcRriorities that horizontal innovation
filters are strongly applied to ensure only the best concepts getddrahd progress to the market

Among the500+ SME$with an activity in nanomedicine identified in Eurgplee European project
NANOMERO20has assssed that some athe major hurdles encountereduring the development
and translation processere:

1.

Missingrelevant knowledge in the field of oncology and in market accesshe early stage
of the project; then, it took a long time to acquire the necessary knowlgdge

Difficulty to findappropriate funding to finance the proof of conceph order to further
raise investment from venture capitalists; this has slowed down déeelopment of the
product,

Difficulty to acquire theappropriate knowledge on clinical trialsand to identify a
competent Clinical Research Organisatido develop the specific preclinical studies
required before going to the First in Man trials; thishdghlighed the need to develop new
relevant methods and assays

No availability of a Contract Manufacturing Organisatida manufacture the first batches
of the nanomedicine product. It took a long time to implement a manufacturing process
according tahe medical requirements for Good Manufacturing Practice.

This analysis highlights the nedd significantly accelerate the translation of nanomedicine
products by overcoming some of the wkiiown bottlenecks listed above. This can be achieved by
facilitating SMEs access to infrastructures and to expertise in translation. Inspired by industrial
success stories, the concept proposed by ETPN supports and optimises the healthcare value chain in
a risk sharing approach for SMEs and industry. This should sectba speed and efficiency of
translation from preclinical research to clinical applications, and the concept might be transferred

to other industries, which are heavily dependent on new technologies.

" Mapping done bpNANOMER020 CSA 203305152
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4.1

4. MakingIt HappenUnder Horizon 2020

Overall concet for a Translation Hub

The ETPN and the NANOMEDZ0pfbject conducted in the recent years different mapping
activities in order to gain a comprehensive overview of the nanomedicine community in Europe and
to support the identification of gaps and needs for a more effective translation.

In addition to an iefficient selection process of translatable projects, there is a lack of technical
infrastructures, such as pharmacology and toxicology facilities, which have experience with and can
support nanotechnologyased innovation in healthcare for both SMEs amademics. Building
these infrastructures will keep nanomedicine research in Europe and will contribute -to re
industrialisation by making the EU more competitive in nanomedicine development. As a
consequence the ETPN proposes as a main structural actimregluce aTranslation Hubas an
umbrella for a set of complementary actions/initiatives such as:

I a dedicatedNanomedicine Translation Advisory BoadAB),with experienced industrial

experts, who will apply horizontal innovation filters on R&D propo$am academics and
SMEs to select, guide and push forward the best translatable concepts,

a European NaneCharacterisation Laboratory(EUNCL) for physical, chemical and
biological characterisation of nanomateriaigendedfor medical use,

GMP manufactung pilot lines for clinical batcheswhich will both assist academic groups
and especially SMEs to develop their nanomedical materials for validation in clinical trials,
before transfer to CMOs,

a strong link with existinfeuropean clinical networks orrganisationsto help transfer and
provide efficient early clinical trials in nanomedicine,

an active support towards the settingp of a dedicatedanoMed SME instrumen(SBIR
like scheme) aiming at funding discovery projects and innovative SMEs in tor¢teep
excellence in nanomedicine research and development.

¥ NANOMED2020 Support Action (SA) underFEALTHProject reference 305152

4{YItt .daAySaa Lyy2@FaArz2y wSasSkNOKé o6{.Lwo A& F ! { &2dND

phase | or Il. As it has proven to be successfudimilar scheme is planned to be adapted by theaB@ newSME
Instrument under Horizon 2020

12
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Translation Hub
for SMEs

Academia o Industry
GMP Coordination

EU-NCL . : with clinical
Nanobased Pilot Lines organisations

technologies
, research,
concepts... SME Instrument
(SBIRike funding scheme)

Translation Advisory Board TAB

The Translation Hub, an umbrella concept for a set of complementary actions and initiatives

The four key elements composing the Translation HubNEU, GMP Pilot Lines, SME Instrument
and TAB) are further outlined below and are deemed to be the most relevant concepts for ensuring
the competitiveness of the European Research and Innovation Area

4.2  Nanomedicine inindustrial Leadershipcontribution to medicalnanotechnologyas
KeyEnabling Technolog and leveraging innovation in SMEs

The ETPN defined in its Strategic Research and Innovation Ageledéficresearch priorities till
2020 to advance and consolidate nanotechnologies as enabling technologies for medical
applications In addition to the proposabf research topicsselected on the basis of the BRor
topical callswithin the KETssub-programme,the ETPN will strongly contribute to tHedustrial
Leadershigpillar with the implementation of the Translation Halnd of its componentdescribed in

the following sectiors.

4.2.1  Leveraging Nanomedicine Innovation via the Translatibdvisory Board

Mission

One initial stepn the setup of a functional Translation Hubthe establishment of &lanomedicine
Translation Advisory Board composed ofindustrial and clinicagxpertsselected accordingp their
specific knowledge, skills and experience in IntellactiRoperty, market need/market

13

naNo ({3 2020 @

SEVEYTA SEAN IO

TROZRAN £



Contribution ofNanomedicine to Horizon 2020

access/reimbursement, manufacturing a@hemistry, Manufacturing and Control (CM@eclinical
and clinical development, regulatory, business development, and communication.

Based orthis expertise, thélranslation Advisoroardwill apply innovatiorfilters such as:

Safety evaluation
Technical evaluation
Competitive evaluation
Regulatory evaluation
Reimbursement evaluation
Commercial evaluation
Clinical trial design

Extent ofParadigm change
Societal issues

©CONOIO~WDE

By doing sothe Translation Advisory Board will select and promote projects with a high translation
potential, thus increasing their chante reachlate clinical trials and/or the market

Objectives:

The primary goal of the Translation Advisory Board is to provide advice and guidance to projects and
organisationgo ensure that the object will lead to developable nanomedicine product. The scope of
work is going frontab proof of concept (TRL 4) tomical validation (TRL 7).

The Translation Advisory Board could, when appropriate, play a role in project selection to get
funding.

Another role is to efficiently linEMEs as main drivers of innovatian nanomedicine witharge
companies that couldake over projects after reaching a sufficient level of proof of concept and
especially after phase lldarge companieare the only organisations capable of taking products
through regulatory approval and reimbursement issues onto the markKiis is particalrly relevant
for medical applications given the lotgrm investments needed to provide the data required by the
regulatory authorities.Contacts withlarge industrial federations such d&sFPIA the European
Federation of Pharmaceutical Industries andoksations,have been initiated in order to align the
projects of nanomeitine SMEs with the pharnwuticalindustrial products requirements.

Proposed structure

The Translation Advisory Boards a group of experts made available through EBERomedicine
that have documented experience in translational research in selectedakegs andcan hence
guide and monitor the translation processf previously selected projects.

The Translation Advisory Board will be composed of:

1 permanent members who have a broatw with strong industrial background and have
developed projects along the value chain (at least from idea to clinical proof of concept)

1 a network of experts with diversifiedxpertisethat could be consulted or could help the
projects on a case by caapproach

14
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Beneficiarieswill be selected by the TAB together with the ETPN Executive Boaabottom up
approachvia open calls directed towats SMEsHoweverthe TAB can also serve to provide advice
to FP7 or H2020 R&D projects funded under HealttherNMPprogramsif requested.The calls and
submission processes will baplemented by the ETPN.

Proposed funding mechanism for implementationf the Nanomedicine Translation Advisory
Boardunder Horizon 2020:

(Large)Yoordination and Support ActiofCSA)

A cost model for solicitors and submitted projects is currenthder investigation Advice
by the TAB may bim the future eligible forreimbursement via thesSME Instrumenfunds
allocated to innovative SMEs soliciting such expertise.

A Estimatedbudget/EC contributionuntil 2020:145a A 2 ® ¢

> >

Proposed implementation plan of the Nanomedicine Translation Advisory Board under Horizon
2020:

Phase!l Building up references / proof of concept: 1 osfidy cases chosen IBTPN Eecutive
Baard within the members2 permanent membersand adhoc invited experts

Phase tl Expending the services to all ETPN members, enlarging the target and validating the
concept with a CSA

Phasell: Enlarging the permanent members and network of expertscaver the full range of
advice

4.2.2 LeveragingNanomedicinelnnovation viaa new Nano-Characterisatiorinfrastructure

Mission

The creation o European Nandharacterisation Laboratory (ENCL) performing prelinical level
physical, chemical and biologicdiaracterisation of nanoparticles intended for medical applications
is required. It will contribute to the competiveness of Nanomedicine products and tools by
increasing the industry readiness of research offerings and thus stimulate pseeter investrent
inthisareaa 2 NE2 SNE (GKS 9a! Q{ {a9 2FFAOS lyydzat NBLRI
of a new product review were linked to quality problems related to manufacturing process
validation, the setting of specifications and the stability oftad The Nanotechnology
Characterisation Laboratofylocatedin Frederick, MD, USA (W&L)has offered for several years

its characterisation services for free to international projects which hawvdergone a positive
evaluation.Based on such positivexperienceand indepth contacts with USICL directors, he
ETH has identifiedthat a similar service (ENCL)would be relevant and of great value to foster
innovation and facilitate regulation in Europe.

The AmericarNCL s backing up the concept @& new European characterisation infrastructuaed
has already offered full cooperatiomhe ETRanomedicines in advanced discussions to propose a

10USNCL, directed by Scott McNeiittp://ncl.cancer.gov
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concrete concepfor such an infrastructure tboth ESFRI and as an®l¢ Integrated Infrastructure
Initiative, via the FP7 Infrastructure initiative.d¥aluated positivelythe ETPN, the EUNCL andhe
USNCLwill establish a transatlantic cooperation on the development of nanomedicinwiéh cross
training, round robin tests, exchange of experiencand joint action towards US and European
nanomedicine regulation agencies

Objectives

The European NanGharacterisation Laboratory will provide a comprehensive set of
characterisation parameters (physical, chemical, in vitro @ndivo biological properties) allowing
NEASFNOKSNE G2 FLILXe&e GKSANI LI NIAOESa G2 az2t gay3
the European Medicines Agency (EMA)other relevant agencies (e.g. notified body) aequired

to facilitate the approval of Nanomedicine products based on dharacterisation report delivered

by the EuropeanNanoCharacterisation Laborator$ @Sy Gidzl t € @ O2YLIX SGSR 6 A (K
reports for some specific assays under GLP conditamsther link withEURANET? is necessary for
standardisation of analytical methods of nanonieananomaterials.

Proposed structure

Europe already hosts outstanding centres characterising some of the parameters required for a legal
approval. Thereforano new centre should be créad and the effort should be set on networking

and coordinating the existing centres in order to provide a full characterisationvwa#t some
technical or equipment updates in specific plac&ecause the selection of analytical tests is
correlated with the tests required for the approval of clinical trials, this decentralised centre will not
only provide service analysis but also will have a strategic and political role in helping newcomers,
like SMEs, find their way towards clinical trigdsdistributed network of existing characterisation
centres isthus required. This infrastructure should be mandgeentrally by an independent unit,
whose role would be to coordinate the logistics betweka centres, tooversee the entire analytical
process of each medical nanomaterial in the distributed analytical centregjamantee the quality

and efficacy of the characterisation process, to manage European fundirtg actlas a single entry
point.

Sucha pan European infrastructure would have to ensure at the same time thaarntinteract

locally on a daily base with SEIhich may not be accustomed to internationassistance in
implementing their R&D processes.

The structure could start with 3 @t core nodes and integrate furthespecialiseccharacterisation
centres later on, adding additional characterisation procedures and methods, according to the
selection criteria set by the management unit. The addition of new centres will be reviewede by th
central unit and steering group. Furthermora, globalcollaborationmay be foreseen wittthe
nanomaterials ecetoxicity initiative. European funding is required to build wand run the
management unit, as well as to cover the costs linked to the chetigaetion of nanopatrticles by the
individual centres.

ExpectedOutcome

A Distributed European NarGharacterisation Laboratory with central management facility.

1 European Strategy Forum on Research Infrastructdmtg://ec.europa.eu/research/infrastructures/index_en.cfm?pg=esfri
12www.euramet.orq/index.php?idzhomepaqe
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A Onestop shop for the European Nanomedicine, clinical and pharmaceutical community
facilitating the standardisation ohanomaterial containingproducts and the exchange of
results for clinical studies.

Full standardised analytical repazbmpatible withIND dossier (Investigational New Drugs)
by medicine regulation agencies.

Support to the larmonisaton of standards between the US and the EU, thus helping
transatlantic trade of nanomedicine products and accelerating the introduction of
nanomedicines

>

>

Proposed funding mechanism for implementation of the European NaBloaracterisation
Laboratory undeHorizon 2020:

Distributed Infrastructure with transnational acce$s
Coordination and Support Actiewith focusondy G SNY F GA 2yl £ [/ 22 LISNI G A2y
Investments by local/regional/national authorities in the distributed analytical centres
Estimatedoverall budgetuntil 2020: 117Mio. €, covering the preparatory, implementation
and operation phasegmanagement & coordination efforts estimated separately (see
annexl)

0 RequestedEC contributiorunder H202077a A 2 ® €

0 Requested contribution under EC structuralrfds / national or regional funding

a2dz2NOSaY nn ariz2d ¢

> > > >

Proposed implementatiorplan of the European Nand&haracterisation Laboratory under Horizon
2020:

Phase | (2014£2015): The design study and the beta tesshould start with 3 or 4 existing
centres This core group can be further enlarged by new centres
selection process still to be defined and coordinated by the central
management facility

Phase Il (2016 2017): The centres would furtherdevelop and expand their servicesn addition,
the decision will be prepared and taken at the end of this phase, if the EU
NCL should be concentrated at one location or if it should continue to
operate as a network.

Phase Ill (201-2020: The EU NCL should be in full operation.

4.2.3 Leveraging Nanomedicine Innation via the GMP manufacturing pilot line s for clinical
batches

Mission

The ETManomedicineconcept is to haveseleced manufacturingcentres/ companies which can

scale up laboratory synthesis of materials (mgs) up to larger scale production processes to produce
enough material (kgs) for clinical and regulatory te$tse objective ofuch an endeavour is teelp
SMEdo produce sufficient amants of GMP controlled batches of their nanomediciaesording to
industrial and regulatory standarder early clinical trials thet®y improving progress to clinical
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practice. The early inclusion of SMEs in this process is essential, as knowledgeabérSHME only
way to create a prodctive supply chain in Europe.

Proposed structure

The GMP Pilot Linesfrastructure should offer scale up facilities and GMP manufacturing of batches

of nanomedicinesi 2 {a94d8 6KAOK R2y Qi Khedpilotliedl atemptita & dzOK
address the current developmental and production gap betwkdnscale productiomnd Contract
Manufacturing Organisations (CMOQu)ll contribute to the efficient synthesis and manufacturing of
nanomaterials, components dnsystemsaim at ensuringthe efficient transfer of knowledge into

industrial innovationand finally will supportthe emergece of innovatre nanomedicakolutions to

address the Societal challenges on Health.

This structure needs public funding andlifical support via ERD 2 NJ &/ 2 YLISGAGA @S
programmes in Horizon2020 and should have experience and professional structures in technology
transfer and clinical studies, ready for industry to connect to. This is a perfect example of a KET
manufactring pilot lines for innovative materials in medicinepsedng-up the emergence of this
nanomedicine industry in Europe.

For EU and given the politics it may also be envisioned to allaceéstaindisease mission to each
of the NCL/Pilot schemes iorder to create an aspirational effort towards new healthcare
innovations.

Once regulatoryapproved and manufactured, nanomaterials should enter early clinical trials in
dedicated clinical investigations centres with experience in nanomedicine. A fewef will be
selected according to EMA and-BBA standards to conduct the clinical evaluatiodeed the ETPN
identified the need for a European network of nanomedieiakated clinical organisations and the
opportunity to leverage the scope of such netkowia a centralised and highly qualified
Management Team, in order to:

9 ensure that all preclinical studies conducted by the infrastructures are in compliance with
quality standards (such as ICH/GCP guidelines) and with all applicable national regulations,

1 improve the quality of infrastructures and preclinical centres activities,

9 provide advice to projects and to orient such projects to the most relevant clinical centres or
organisations,

1 elaborate innovation in regulatory aspects related to early clinieaketbpment in advanced
therapeutics,

1 conduct audits, train staff and deliver advice on related matters.

It is envisaged to integrate such Project Management and Quality Assurance Team under the GMP
Pilot lines implementation plan and in close interactioithvthe TAB.

The GMP nanomanufacturing pilot lines will be designed in a way that no unfair business distortion
is induced with commercial organisations if any.

Expected Outcome:

A Distributed Nanomedicine translation infrastructure with central managemacitify.
18
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A Industrial and clinical Catalysts as advigtnem the Translation Advisory Board)
A GMP manufacturing of nanomedicine batchesregulatory toxicity testing andarly clinical
trials (phase |, &).

Proposed funding mechanism for implementaticof a Translation & SME Inclusion Infrastructure
under Horizon 2020:

A Integrated Project (IP), Pilot line schemrmaulti-KET approach (see implementation phases
below)
A Financial support from local/regional/national authorities for the complementary funding to
9/ Qa &dzLiLi2 NI
A Estimatedoverall budgetuntil 2020 106a A 2 doveeing the preparatory, implementation
and operation phases management & coordination effortestimated separatelysee
annex 1}
o wSIljdzSaiSR 9/ O2y(UNROGdziA2Y dzyGAf wHAHANY cc
0 Requested contibution under EC structural funds / national or regional funding
a2dz2NOSaY nn aiz2d ¢

Proposed implementatiorplan of the GMP scale up Pilot Lines for clinical batchexler Horizon
2020:

The plan is to have several distributed pilot lines delineated by types of matdiesGMP scale up
pilot lines could be jointly designed with the €L, which has a similar project.

Phase | (20142015):  The firstPilot Linewill focus on soft material In this first phase, aurvey
and beta tests are also needed to check if voluntary Contract
Manufacturing Organisationsexist and are suitable tobe upgraded to
produce kg batches of nanomaterials. In this case, these companies, mostly
SMEs, would get aertification, which is needed to comply with EMA and
FDA standardsSMEs will have access to these centres.

Phase Il (2012017): The secondne will focuson polymers

Phase l1(20182020): The third one will focus on surfaces

4.2.4  Leveraging Nanomedicine Innovation via cross -KETS synergiesthe case of MNBS

As a major application dfanotechnologythe field ofNanomedcinefits naturally amongst the Key
Enabling Technologies (KETs) defined by the European Commigsing with micre and
nanoelectronics including semiconductors, advanced materials, biotechnofagytonics and
advanced manufacturing technologies

Inherent interactions exist between these sectors and could be mutually beneficial in terms of
research innovationFor examm, the use ofguantum dots and shapshifting nanomaterialdor
medical applications could greatly benefit from the latest progress in photonics, and nanomedicine
sensors from biotechnology and biological pores.
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The ETPN witlontinuously monitorfor oppartunities in Horizon 2020push forward synergieand
initiate crossKETs collaborationim order to enhance and enlarge the tools and possibdlitier
nanomedicine technologies as pictured in the graph below:

Advanced
Advanced biomaterials,
manufaduring coatings
technologies Regenerative
o o ; Medicine
GMP Pilot lines of Bio-inspired and bio
clinical batches ™ based materials,
Advanced ICT polymers Advanced
processes for final Targeted Delivery, materials
substances Eghanced,. PoC Regenerative
production ‘ﬁa”;i%t;sf Medicine
Laser based .
Nano- treatments Industrial
technology e biotechnology
Enabling for Cancer tissue
diagnostics for the s
— technologies for glst il Tools for
medical applications ’ monitoring,
diagnostics &
Safety, Imaging, analysis

manufacturing

issues MNBS

Micro/nano
electronics

A Multi-KET approach of Nanomedicine: comrR&D topics with the KETs

A specific collaboration is alreadhitiated in this regardbetween Nanomedicine anilicro-Nanc
Medical Systems as part of the MNBS clustéor real healthcare opportunities in diagnostic
innovationsand new roads to deal with major societal challenges

Beyond facilitating therapeutics,anotechnology expands abiés to revolutionize diagnosticby

providing new formulations and routes for diagnosticRecent developments into the uses of
nanofabri¢t 1 SR RS@GAO0OSA& FyR &adedaidSyvya a&desafSmmoalysisklikei (2RI
genome sequencing or detection of gene expression can be made dramatically more efficient
through use of nandabricated surfaces and devices.

As a result of the developmeé of new analytical tools capable of probiagthe nanometrescale it

is becoming increasingly possible to charastethe chemical and mechanical properties of cells and
to measure properties of single molecules (biomarkers). These capabilitieschbeedambined with
microsystems and fabrication technologimsdevelop new devices in the field ofuitro diagnostic,
implanted device and medical embedded deviséor individualsed care. In this context, the ETPN
objective along with MNBS partnerstisconcentrate effors of the nanotechnology community for
developing new innovating devices. Breakthrough techneare expected in termof automaion

of complex sample preparation, of development of biocompatible implanted dswcein bio

13 Micro-Nano-Bio Systems (MNB@Ye integrated Smart Systems, engineered and enabled at the micro or nano scale that
depend upon, contain or interact with biochemical processes, bio materials or living organisms.
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sensorswith the ability to multiplex massively the detection of a large number of biomarkers species
at the same time

Proposed funding mechanism for implementation of creK&Ts collaboration under Horizon 2020:

A Collaborative Research Projedtstégratedprojects and/or STREP

A CrossfundingbetweenDG Connect and DG RTD

4.3 Nanomedicine inExcellence SciencEducation and validation of excellent technologies

The ETPN has managed interdisciplinary discussions with leading research institutions across Europe
several times, leading to the definition of Nanomedicine Strategic Research Priorities for diagnostic,
therapeutic and regenerative medical applications. The resulting Strategic Research and Innovation
Agenda encompasses the state of the art of nanoteobgiels for medical applications and shapes

0§KS FdzidzNBE OdzidAy3a SR3IS NBaSIHNOK G2LAOa tSkRAyY3

The ETPN contributes actively to the bottaqn approach applied within the Excellence Science
pillar by suggesting tlugh its SRIA new topics for world classearch and arorientation for
researchers willing to apply for a grafithe ETPN SRIA is updated on a regular basis with a wide
contribution of internal and external experts throughout Europairthermore the SRlAnd the
ETPN experts can be considerad an interesting decisiomaking support while evaluating
proposals.

An effective translation of research into marketable products willaskievedby optimisingthe
interfaces between the different phases well as between the different stakeholders of the value
chain. One mairoption to address this issue is torossfertilise knowledge byintroducing for
instance international graduate programs and interdisciplinargourse elements on
translation/innovaton in undergraduate courses in Euroge well as trainingourses for academic
actorsor SMEstaff on howto de-risk R&D and to add value for stakeholders out of the interfaces in
the value chain.

In order to fill in the pipeline of new products amarly stage researcha continuous flow of new
discovery projects should be funded they have been under FP7 but with a different evaluation
perspective taken into @ount their future translational potentiaHoweverthe funding of these
discovery projects should bearried outunder anew and dedicated SME Instrumer$RIRike
funding schemgwhere research consortia should demonstrate afte2 Years the novelty and the
high translatioml capacity of their concept

Proposed funding mechanism for implementation of NanomedicineErcellence Science:

A Funding ofdiscoveryprojectsunderadedicated SME Instrumen§BIRike funding scheme
Estimated budgetEC contributionfor a 2-steps processintil 2020 212a A 2 ® €
Validatioricertification of Individual research proposaf§ender for ERC)

Marie Curie Actions

> >

4 http://grants.nih.gov/grants/funding/sbir.htm
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4.4 Nanomedicine inSocietal Challengesupport andcontribution to PPR on Health

For nanomedical productshé Societal Challengegillar of Horizon 202Qprovidesa route to the

market, consistingof building up Public Private Partnerships for specific applicative arkas.
describedpreviously suchlink to the private sector, especially to large companies (phasuaal,
diagnostic/imaging)is a crucialstep in the nanomedicine value chafar R&D actorssuch as
academiaand SMEs It defineswhether a novel enabling nanotechnologlevelopedfor medical

FLILX AOFGA2Y OFyYy YSSi QreddS bedamitghtifuy ardithovatiye Rnedical NJ S ( a
technology.

Innovative
Enabling nanomedical
. roducts
nanotechnologies 1 Optimise R&D consortia for PPP calls P
Showcase high translational capaci
Pre/Phase/ll Clinical 1 e hig . pacity Phase Il and Ii
PoC nanomedical technologies Clinicaltest
1 Support the initiatiorof strategic
Y SMEs/ Academia partnerships Market introduction
1 Reflect industrial requiremestn i ) ]
strategic documents Y  Large industries

Contribution of nanomedicine to Societal Challenges

Currently thenanomedicine community is mostly composed affademicinstitutions and SMEs

conducting research, prelinical development and clinical trigh phase .| Thér goalgenerallyis to

transfer their products to large companies fdmal clinical validation, regulatory approval and
commercialisationbecause Sy SN} f f @& (G KS@& R2y Qi KI @S GKS NBA&2dzN
innovations in a regulated sector

For instance the biopharmaceutical company Amgsnwell as the top pharmaaécal industries
AstraZeneca and Pfizezcently entered deak with BIND Bioscience8)S, potentially worth more

than 180 Mio. $eachto develop anl market a kinase inhibitor fdreating solid tumours based on
nanomedicine technolgy*® ' *’. Last Decembe€ytimmune and AstraZeneca have also entered into
an agreement to study the feasibility of a new cancer nanomedicine that will bind an oncology
O2YLRdzy R FNBY ! &0 NI} 56098 Gednomédicing piatfottdY Y dzy SQa / | ¢

5

The ETPNencestrivesfor the leveraging of nanomedical technologies and for their implementation
in medical products through the optimisation of the interface with large phamuogcal and
diagnostic companies. An intensive and continuous feedback frorrusers / stakeholdeyr close to

'3 Joe Barber, January 8th, 20B8siness Wire, Boston Business Journal

16April 22nd, 2013, AstraZeneca websit@ww.astrazeneca.com/Media/Preseleases/Article/20130422-astrazeneca
and-bind-therapeuticscollaborationcancernanomedicine

" Drew Armstrong & Meg Tirrell, April 3rd, 2013, Bloomberg: www.bloomberg.com/news/28108/pfizer-to-pay-bind-
up-to-210-million-in-nanotechnologydeal.html

18 Decembe 27th, 2012, AstraZeneca website: www.astrazeneca.com/Research/news/Article/27 :23Aih2muneand
astrazenecdo-researchpotential
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the market is also essential to drive research and development and to define Strategic Research
Priorities in an efficient wayl'herefore, although the nanomedicine community canapplyfor its
own PPP model it can actively contributeftbure PPPs on Healthy:

1 Suggesting research topics for the SRA of established PPPs, in particular related to Health
1 Showcasing nanomedical technologies with high translational capacity to large companies
1 Participating in R&D consortia for PPP callpfojects.

To achieve thighe Nanomedicine TranslatiohdvisoryBoarddescribed in the previous section shall

be in close contact with the PPPs steering committees and support them actively with the selection
of promising research topics and technologiesrder to optimise R&D consortia for PPP calls for
projects. The TranslatioAdvisoryBoardwill thus be able to provide the nanomedicine community
with adviceon translatioral opportunitiesand support the R&D actors with the initiation of strategic
partnerships with large industrial organisations. In addition AavisoryBoardwill reflect endusers

and markets requirements when updating strategic documents as SRIA or roadSagis.
negotiations on possible interactions already took place between ERENEFPIA as leader of PPP
on Health.

5. Summary of ETPN Contributiondor optimising the translation
chain viaHorizon 2020

The complexity of stakeholders and the global competition in Nanomedicine reguirajor effort

at the European level in order to optimise public funding and maximise the retuthddturopean
economy. They have to address the described need for supporting activities to form competitive
partnerships in Nanomedicine in Europe, as well as to exjiieiproposed Nanomedicineslated
translatioral structures in Europe in a focused way. Professional support by national and European
authorities and funding bodies of the activities proposed in this WR#peris of utmost importance

to create a competive environment with respect to quality, time, risk assessment, early
translatioral funding support, etc. within Europe to be competitive with other regions of the world.

5.1 ETPN as strategic partner to coordinate and support Nanomedicine in H2020

Based ora combination of a tolown scheme with a bottorup follow-up and the existing body of
strategic concepts and information provided by a comprehensive partnership covering the whole
Nanomedicine value chain at hand, the ETP Nanomedicine is ready to faliherate and extend

the proposed actions under Horizon 2020 to sustainably establish "accelerated" pathways on how to
bring European research and manufactured products into the market. This will make nanomedicine
an important contributor to the future Ewpean healthcare system, providing improved treatments

for patients, tackling societal challenges such as the ageing population, and impacting the European
economy through an improved and cesffective health care system.
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Inthis regardthe coreactivities of the ETP Nanomedicine in Horizon 2020 are to:

1 Baborate strategic documents, including the identification of skills requirements and of
regulatory barriers,

1 Encourage industry participation, help widen participation, build capacities,

Provide networking opportunities to stakeholders, facilitate the formation of partnerships,

1 Identify opportunities for international cooperation

=

Proposed funding mechanism for supporting the ETP Nanomedicine under Horizon 2020

A Supporting activities to structure the European nanomedicine sector, i.e. Strategic Research
Priorities, SRIA updates, foresight, and ETPN operations.
Estimated budgefeEC contributionuntil 2020:204a A 2 €
o Coordination and Support ActionS$A)

A Supportng activities towards the European nanomedicine community, including Education
& training, dissemination, scientific events.
Estimated budgefEC contributionuntil 2020:48a A 2 ® €
o Coordination and Support ActionS$A
. 0 Marie-Curie Actions
A Supporting activites beyond the European nanomedicine community, including

international ceoperations and coordination activities with industrial organisations, Public
information and awareness.
Estimated budgefEC contributionuntil 2020:26.5a A 2 ® €

o Ooordination and Support Action€EA)

5.2 Ethical and Societal issues

The ETPNs well aware of the importance to addregbe ethical issues being raised by
nanomedicine.For example,as nanomedicines open nepwotential ways of body performance
resulting in enhancement rather thareconstruction of lost or missingody functionalities there is

a need to establish ethical vigilance and awarenespecially regarding the open debate ldaman
limits.

As the field is answerintp major current andfuture societal challenges, addressisgcietal and
ethical issues i broad responsible research and innovation concept shall not be an option but
must beexplicitlytakeninto account in future proposals.

The ETPN will find ways under Horizon 2020 ttate sustainable and dedicated actions in this
regard, including:

A Improved public perception of nanomedicine and making the public aware of the benefits of
nanomedicine

A Greater public involvement in nanomedicine directives and more public consultatidn a
dialogue (such as in EPSRC "nanotechnology to medicine and healthcare grand challenge
LINE INI,YYSao

A Clear regulatoy guidelines for nanomedicings
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A Increase information about ethical issues inanomedicine educatiorprogrammes of

schools and Universities
A Inclusion ofsocietalexperts and representatives ihe selection of project§in the TAB in

particular)
A Encouragd dialoguebetween andinside related laboratories and between all stakeholders
for a responsible innovatio®n ethical nanomedicine chart could be pushed forward.

Proposed funding mechanism and budget

A Screening of EU and national projects in the middle and at the end of FP8 for potential and
future ethical and social issues involving experts from medicinapteahnology, social
science, ethics, healthcare and social secuajstems.

Estimated budgefEC contributiondzy 6 Af HAHAY MAn ai2 e
o Coordination and Support ActionS$A)

>

You have the possibility to endorse this White Paper by using the dedicdbeh on:

www.etp-nanomedicine.eu/public/speciaissues/nanomedicinewvhite-paper-2013endorsement
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53 Overview: Contribution of Nanomedicine to Hori zon 2020
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Cross integration of ETPN concept for an effettaneslation with Horizon 2020 priorities
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List of Abbreviations:

BBB:
CMOs
CROs
CSA
EATRIS
EC
EMA:
EP0SS
ERDE:
ESFRI:
ETPN
FDA:
FP 67:
GCP

GMP.

ICH:

KET

(USEU) NCL:
Ol:

PoC:

PPP

SBIR:

SME:

SR (I) A:

TAB:

Blood Brain Barrier

Contract Manufacturing Organisations

Contract Research Organisations

Coordination and Support Action

European Advanced Translatiomafrastructure in Medicine
European Commission

European Medicines Agency

European Platform on Smart Systems integration
European Regional Development Fund

European Strategy Forum on Research Infrastructures
European Technology Platform on Nanomedicine

US Food and Drug Administration

Framework Program-8

Good Clinical Practice

Good Manufacturing Practice

Integrated Infrastructure Initiative

International Conference onHarmonization of Technical
Registration of Pharmaceuticals for Human Use

Key Enabling Technology

(USEU) National Characterisation Laboratory
Open Innovation

Proof of Concept

PublicPrivatePartnership

Small Business Innovation Research

Small and Medium Enterprise

Strategic Research (and Innovation) Agenda

Translation Advisory Board
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6. Annexes

6.1 Proposition of EC Contribution for the implementation of Nanomedicine in Horizon 2020

Infrastructures & Pilot lines
EUNCL (investments
EUNCL (support to project:
GMP nanomanufacturing pilot line (support to projec
EUNCL/GMP Pilot Line manageme
Coordination with USICL
Coordination with EMA, USDA
Translation of projects to the clinic
Calls for early clinical Proof of Conci
Translation committee (operatior
Validation of clinical centres; QA and
Discovery prograniSME InstrumeniSBIRike programs)
Step 1 (feasibility stage
Step 2 (prototyping
ETPN
Strategic research agenda, foresi
Education & training
Public information, ethical and societal isst
Dissemination, scientific even
Operation of ETPI
International cooperatior
Coordination with industrial union

TOTAL
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6.2

Key EC Directorate s for the implementation of Nanomedicine in Horizon 2020

Due to the high translisciplinary nature of nanomedicine, an efficient coordination of the EU
funding programmes is required for success:

A DG RTD:

>

>

0]

0]

0]

Directorate Health

U Defines medicalltallenges angbriority diseases

0 Funds successful nanomedicine developments mostly from the clinical testing phase,
starting from a rather mature KETs basis

Directorate Industrial Technologie@\NMP unit):

U Funds crosgutting-KETs research projects providing enabling medbgical tools
and solutions applicable to medicine, mostly in the -plieical and early clinical
research phaséTRL from 4 to 7)

U Provides funding for GMP scaig Pilot Line¢TRL from 6 to 7)

Directorate ERAResearch Infrastructure unit) provides €ling for integrating activities

of EU NCLtogether with Directorate International Cooperation (USEU NCL

collaboration) in complement to the funding from Member States

Directorate SMEfor the settingup of new SME funding instrument under Horizon

2020

CrossDirectorates:NMP/Healthto providefunding forTABsettingup andactivities

DG ONNECT rovidesfundingfor crossKETS actions and partnershigsy. Nanomedicine
and MicraNano Medical Systems, mWKETs GMP Pilot Lines)

DG SANCQHealth and Consumerpjovidesfundingfor coordination efforts with EMA/FDA
and for raising public awareness in the sector.
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6.3 About the European Technology Platform on Nanomedicine

The ETP Nanomedicine has been established in 2006 as a joint ventineekafropean Commission

and CEOs of large industrial companies such as Philips, Siemens and UCB, SMEs and academic
research institutions to investigate and advance joint activities in the area of nanotechnology in
medicine. The ETPN supports its membersoordinating their joint research efforts and improving
communication amongst the members as well as towards the EC and the EU Member Biates.
ETPN counts today over thdr20 active members from industry, academia, healthcare providers

and public authdties, organised in thematic Working Groups covering scientific areas
(Nanodiagnostics, Nanopharmaceutics and Regenerative Medicine) and horizontal issues
(Regulation, Ethical and Societal issues, IPR). Furthermore the ETPN disposes of a Mirror Group and
of an Executive Board, a smaller executive and operational representation of the platform, set up in
the interest of dynamic and efficient management and internal communication. The Mirror Group is
currently been enlarged and will represent more than 20nber States and Associated Countries.

ETPN Structure and Governance

Since 2005 the ETPN published a number of strategic documents outlining the needs and roadmaps
for nanomedicine research in Europe. Furthermore the ETPN contributed to set up numerous
European funded projects providing a first impression of the conditionsa suitable social and
economic environment and the structural requirements for an efficient translation of R&D results
into innovative Nanomedicines.

ETPN Strategic documents availablexenv.etpnanomedicine.eu/public/prestbcuments/publications/etppublications
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